Deficits in the g-aminobutyric acid (GABA) system have been reported in postmortem studies of schizophrenia, and therapeutic interventions in schizophrenia often involve potentiation of GABA receptors (GABAR) to augment antipsychotic therapy and treat negative affect such as anxiety. To map GABAergic mechanisms associated with processing affect, we used a benzodiazepine challenge while subjects viewed salient visual stimuli. Fourteen stable, medicated schizophrenia/schizoaffective patients and 13 healthy comparison subjects underwent functional magnetic resonance imaging using the blood oxygenation level-dependent (BOLD) technique while they viewed salient emotional images. Subjects received intravenous lorazepam (LRZ; 0.01 mg/kg) or saline in a single-blinded, cross-over design (two sessions separated by 1-3 weeks). A predicted group by drug interaction was noted in the dorsal medial prefrontal cortex (dmPFC) as well as right superior frontal gyrus and left and right occipital regions, such that psychosis patients showed an increased BOLD signal to LRZ challenge, rather than the decreased signal exhibited by the comparison group. A main effect of reduced BOLD signal in bilateral occipital areas was noted across groups. Consistent with the role of the dmPFC in processing emotion, state negative affect positively correlated with the response to the LRZ challenge in the dmPFC for the patients and comparison subjects. The altered response to LRZ challenge is consistent with altered inhibition predicted by postmortem findings of altered GABAR in schizophrenia. These results also suggest that negative affect in schizophrenia/schizoaffective disorder is associated-directly or indirectly-with GABAergic function on a continuum with normal behavior.
INTRODUCTION
A solid body of evidence supports the involvement of gaminobutyric acid (GABA) systems in schizophrenia (Lewis et al, 2012) . Postmortem studies have identified alterations in presynaptic components of GABAergic neurons, such as reductions in glutamic acid decarboxylase-67 required for GABA production, decreased GABA transporter-1 density, and alterations in postsynaptic GABA receptor (GABAR) binding/transcripts (recently reviewed in Nakazawa et al (2012) . Consistent with these postmortem findings, pairedpulse transcranial magnetic stimulation has revealed reduced cortical inhibition (Daskalakis et al, 2002) . However, functional imaging studies using ligands for the benzodiazepine receptor (Abi-Dargham et al, 1999 ) have failed to show altered GABAR densities, whereas magnetic resonance spectroscopy studies of GABA concentrations have reported mixed results (Kegeles et al, 2012; Yoon et al, 2010) . Thus, the functional significance of GABA alterations remains to be elucidated.
Work to date has focused on the role of GABA in cognitive dysfunction (eg, Menzies et al, 2007) , based on the critical role of GABAergc interneurons in the inhibitoryexcitatory microcircuits associated with integrative activity such as gamma oscillations (Bartos et al, 2007) . However, clinical experience suggests another possibility. Therapeutic manipulations of GABA, eg, with valproate and benzodiazepines, are commonly used as adjunctive treatments in schizophrenia (Wassef et al, 1999) . Benzodiazepines can prevent a psychotic episode in the early stages of relapse (Carpenter et al, 1999) , and blocking GABAR activity can induce psychotic symptoms in clinically stable schizophrenia patients (Ahn et al, 2011) . Glutamic acid decarboxylase-67 abnormalities have also been identified in bipolar disorder (Guidotti et al, 2000) and GABAergic drugs are also used to improve mood regulation (Cousins and Young, 2007) . Collectively, the clinical evidence suggests that explorations of emotion processing may be an important line of inquiry to uncover the potential functional significance of GABAergic abnormalities in schizophrenia.
Toward that end, we used lorazepam (LRZ) as a probe of GABAergic activity during an emotion evocation task to demonstrate that GABAergic abnormalities would be associated with greater negative affect in schizophrenia. LRZ is a non-subtype selective benzodiazepine, an allosteric modulator of GABAR that hyperpolarizes the cell and potentiates GABA function (Olsen and Tobin, 1990) , and is commonly used to treat negative affect such as anxiety in psychosis (Wassef et al, 1999) . Although emotional abnormalities in schizophrenia are typically studied as deficits in expression and hedonic capacity, persons with schizophrenia experience more affect than they express, report more negative affect in everyday life (Kring and Moran, 2008) , and exhibit greater trait negative affect (Horan et al, 2008) . Schizophrenia patients tend to appraise neutral and positive stimuli as more negative (Cohen and Minor, 2010) , and their low threshold for perceived stress predicts poor social functioning independent of positive symptoms or cognitive function (Tso et al, 2010) . Negative affect also appears in individuals at risk of psychosis before the development of psychotic symptoms (Phillips and Seidman, 2008 ). Overall, negative affect is an important dimension of psychosis (van Rossum et al, 2011) , and we sought here to tie it with GABAergic dysfunction.
Our primary hypothesis focused on the medial frontal cortex (MFC; including anterior cingulate cortex (ACC) and medial prefrontal cortex (mPFC)), a region involved in emotion regulation (Etkin et al, 2011) and abnormally activated in schizophrenia during emotion tasks (Taylor et al, 2012) . We also predicted an interaction with activity in the anterior insula (aIns), a region involved in emotional responses (Kober et al, 2008) and associated with benzodiazepine-induced blood oxygenation level-dependent (BOLD) effects on pain (Wise et al, 2007) and face emotion processing (Paulus et al, 2005) . Based on postmortem work, we hypothesized that when subjects viewed salient emotional images, LRZ would have a reduced inhibitory effect on neurocircuits in these regions, which would be correlated with greater negative affect. We also predicted that group interactions with LRZ would be most prominent while processing negative stimuli based on our prior work showing abnormal responses to negatively valenced pictures in persons with schizophrenia (Taylor et al, 2011; Taylor et al, 2007) .
MATERIALS AND METHODS

Subjects
Seventeen stable outpatients (Table 1) were recruited with DSM-IV schizophrenia or schizoaffective disorder (American Psychiatric Association, 1994) established by structured interview (First et al, 1995) . All patients were without current depression, alcohol/substance abuse/ dependence (412 months without abuse/dependence), regular use of benzodiazepines (as needed usage permitted), current narcotic use, presence of a significant medical illness that could affect cerebral function or history of closed head injury. All subject assessment included clinical ratings by an experienced clinician (SFT) on the Brief Psychiatric Rating Scale (Overall and Gorham, 1962) , the Calgary Depression Scale (Addington et al, 1993) , and the Scale for the Assessment of Negative Symptoms (Andreasen, 1983) . To obtain a cohort of subjects with sufficient negative affect sensitive to LRZ manipulation, patients were required to score X3 on the Brief Psychiatric Rating Scale anxiety rating. One subject withdrew from the first scan due to eyestrain and headache, and two additional subjects were later excluded for excessive movement, leaving 14 subjects (three with schizoaffective disorder) for analysis (for brevity, hereafter referred to as 'psychosis subjects'). Thirteen of the psychosis subjects were on stable doses of atypical antipsychotic medications, plus antidepressants (n ¼ 2) and lamotrigine (n ¼ 1).
Thirteen healthy comparison subjects (Table 1) , without a lifetime history of Axis I psychiatric disorders (First et al, 1995) , were recruited to match the age range, gender distribution and family education level of the patients. They were also without first-degree relatives with psychosis or other serious mental illness (requiring antipsychotic medication, hospitalization, or ECT) and not taking medication affecting neural activity.
Additional assessments for all subjects included the Wide Range Achievement Test, revised, Reading subtest (Jastak and Wilkinson, 1984) for general intellectual achievement and the Brief Assessment of Cognition for general neurocognition (Keefe et al, 2004) . Before each scanning session, subjects completed self-report measures of emotional state: The Perceived Stress Scale (Cohen et al, 1983) , the Spielberger State-Trait Anxiety (state; Spielberger et al, 1983) , and the Differential Emotions Scale (DES, yielding sub-scales for negative (DES-neg) and positive (DES-pos) emotions; (Fredrickson et al, 2003) .
Before data collection, subjects gave written, informed consent to participate in the protocol approved by the University of Michigan institutional review board.
Task Design
Three sets of 36 unique images were selected from the International Affective Picture System: Neutral (NEUT), positive (POS), and aversive (NEG), matched on the presence (B50%) of human figures (Supplementary Table  S1 ). Subjects were instructed to 'Press the button when the picture changes and experience the feeling you get from each picture.' Pictures were displayed in blocks, grouped by valence, for 3 s each, four pictures/block. A gray screen with a fixation cross separated each block (11-12.4 s duration). Order of presentation was pseudo-randomized based on simulations to optimize experimental power.
Before the first session, all subjects viewed stimuli in a mock scanner to desensitize them to the MRI environment, followed by a rating task of the same International Affective Picture System stimuli used in the fMRI acquisition to reduce variance during the scanning sessions caused by exposure to novel stimuli. Thus, during both fMRI acquisitions, no stimuli were novel to the subjects.
Scanning Sessions
Subjects underwent two fMRI scanning sessions in a singleblinded, cross-over design. All subjects had negative urine toxicology screens for drugs of abuse before each scanning session. Four subjects used benzodiazepines as needed, but with no usage occurred within five half-lives of the MRI session except for one subject who had clonazepam 0.5 mg, 3 day before one scanning session. After placement of an intravenous line, they received bolus injections either of LRZ 0.01 mg/kg or an equivalent amount of saline (SAL) solution. The sessions occurred with a minimal separation of 3 days (mean 12.1 ± 9.7 days) in counterbalanced order for LRZ and SAL. Subjects were placed in the MRI scanner and task acquisition began B30 min after injection, coinciding with peak blood levels of intravenous LRZ (Wermeling et al, 2001) . Each session consisted of the International Affective Picture System task as well as another activation task not reported here, with task order counterbalanced within each group. Before intravenous line placement, before each task and after the last task, subjects completed six visual analog scales assessing their subjective feelings of drowsiness, anxiety, happiness, fear, sadness, and excitement.
Functional MRI Acquisition
MRI scanning occurred on a GE 3T Signa scanner (LX [8.3] release, General Electric Healthcare, Buckinghamshire, UK). A T1-weighted image was acquired in the same prescription as the functional images to facilitate co-registration. Functional images were acquired with a T2*-weighted, reverse spiral acquisition sequence (gradient recalled echo, TR ¼ 2000 msec, TE ¼ 30 msec, FA ¼ 90 degrees, field of view ¼ 22 cm, 40 slice, 3.0 mm thick/0 mm skip, and equivalent to 64 Â 64 voxel grid-yielding isotropic voxels 3 mm on edge) sensitive to signal in ventral medial frontal regions (Yang et al, 2002) . Subjects underwent three runs (nine blocks/run), each consisting of 115 volumes (including viewing a baseline fixation cross six volumes before the first block and seven volumes after the last block) for a total of 345 volumes. Four initial volumes were discarded to allow for equilibration of scanner signal. Total duration of the task was B12 min. After acquisition of functional volumes, a high-resolution T1 scan (3D SPGR, field of view ¼ 26 cm, T1 ¼ 500 ms, TR ¼ 20 msec, TE ¼ 1.8 msec, 256 Â 256 matrix, 124 slices, and 1.2-mm interleaved with no skip) was obtained for anatomic normalization.
fMRI Data Analysis
Data processing began with standard pre-processing steps. All scans were realigned to the first image acquired during a scanning session (Jenkinson et al, 2002) . Re-alignment parameters were inspected to ensure that movement did not exceed either 1 voxel or 2 degrees rotation within a run. Subsequent processing was performed with the Statistical Parametric Mapping SPM8 package (Wellcome Institute of Cognitive Neurology, London, UK). Anatomic normalization using the high-resolution T1 image was applied to the time series of co-registered, functional volumes, which were re-sliced and smoothed with a 6-mm isotropic Gaussian smoothing kernel. At the first level, time series from anatomically normalized images were high-pass filtered (128 s), and modeled with regressors for each of the three picture valences (NEG, NEUT, and POS), crossed with the two sessions (LRZ and SAL) for each 12-second block along with six movement regressors. Regressors were convolved with a canonical hemodynamic response function at the subject level, yielding estimates for the magnitude of the hemodynamic response function. Beta estimates were spatially smoothed again with a 6-mm Gaussian kernel to stabilize variance properties and taken to a second-level, flexible factorial analysis, with session, valence, and group as factors. Planned analyses were carried out to examine main effects of drug (session), group by drug by valence interactions and group by drug interactions.
Statistical inference was controlled using Gaussian random field theory (Worsley and Friston, 1995) . Small volume corrections were applied with masks for MFC and bilateral aIns (Tzourio-Mazoyer et al, 2002) . For display, an uncorrected threshold of po0.005 and cluster size 430 was used, but for significance, a family-wise error corrected, peak-level threshold of po0.05 was required.
Behavioral Data Analysis
The behavioral data was analyzed with SPSS, version 19, in mixed model ANOVAs, with group as a between-subjects factor and Greenhouse-Geisser corrections applied for nonsphericity.
RESULTS
Behavioral Results
There were no significant effects of LRZ on behavior and arousal and mild effects on reported mood. Only 8 of 14 (p ¼ 0.59) psychosis subjects and 7 of 13 (p ¼ 0.79) comparison subjects guessed correctly which session involved LRZ. LRZ reduced fearfulness (F(1,23) ¼ 4.8, p ¼ 0.04) and showed a trend to reducing anxiety (F(1,23) ¼ 3.49, p ¼ 0.07). Although group by drug interactions were not significant, the LRZ-induced reduction of anxiety and fearfulness appeared driven by the psychosis patients. The subjects' button press in response to each picture provided an index of attentiveness to the stimuli. Latency between and within groups showed no group effects, no drug effects, and no interactions. For complete statistics and additional behavioral data, see Supplementary Material, Supplementary Figure S1 and Supplementary Tables S2 and S3 .
Effects of LRZ on BOLD Signal
LRZ had significant effects on BOLD signal, both between and within groups. Testing the hypothesis that psychosis patients would exhibit a more pronounced response to negative stimuli interacting with LRZ, no significant group by drug by valence interactions were found in the voxelwise search of the whole brain or in a priori regions. We also separately examined t-tests for the effects of LRZ on NEG 4 NEUT, as well as POS 4 NEUT, contrasts and found no significant effects in a priori regions or in wholebrain searches. However, the group by drug analysis for all valences together (relative to the implicit baseline) revealed foci in the primary a priori region (dorsal mPFC, dmPFC), but not in the aIns. Significant foci also appeared in the right superior frontal gyrus, and left and right occipital regions (Table 2 and Figure 1a) . Extractions from these regions showed that LRZ, relative to the implicit baseline, decreased BOLD signal in the control subjects, whereas LRZ tended to increase BOLD signal in the patients (Figure 2a) . Post hoc tests of the dmPFC focus revealed that this focus exhibited reduced activity during SAL in the psychosis patients (t(25) ¼ 2.3, p ¼ 0.03).
An analysis of the main effect of drug showed multiple clusters in the occipital lobe and adjacent cerebellum ( Figure 1b and Table 2 ). Extractions of parameter estimates from the highest magnitude peak of the right and left occipital clusters (Figure 2b) showed that the effect was a reduction of BOLD signal by LRZ for both groups on the right side, but mainly in the control group on the left side. A post hoc group by drug interaction on the extracted data was significant for the left side (F(1,25) ¼ 6.3, p ¼ 0.02), but not the right (F(1,25) ¼ 3.0, p ¼ 0.10).
Correlations with Negative Affect and LRZ-Induced BOLD Changes
To test specific hypotheses about GABAergic involvement in negative affect, planned correlations were run between the dmPFC focus of LRZ-induced change (taking extracted parameter estimates of LRZ-SAL) and negative affect measures (DES-negative, Perceived Stress Scale, and Spielberger State-Trait Anxiety). Negative affect positively correlated with BOLD response to LRZ challenge in the dmPFC for psychosis patients and control subjects, such that more negative affect was associated with a greater increase (or less decrease) of BOLD signal in response to LRZ (Figure 3 and Supplementary Table S4 ). Furthermore, a greater reduction in visual analog scale-rated anxiety after LRZ infusion was also associated with greater BOLD increase in the dmPFC but only for the schizophrenia subjects (r ¼ 0.62, p ¼ 0.023). There were no significant correlations with Brief Psychiatric Rating Scale total, positive or negative symptoms, although there was a correlation with clinicianrated Calgary Depression Scale scores in the psychosis subjects (r ¼ 0.53, p ¼ 0.049), consistent with the negative affect measured by the self-report scales.
Correlations with antipsychotic dosages in chlorpromazine equivalents (Woods, 2003) were non-significant for all extracted regions (p-values 40.3). In addition, inspection of scattergrams showed that neither antidepressant/mood stabilizer usage (three patients) nor a schizoaffective diagnosis (three patients) were driving the correlations.
DISCUSSION
As predicted, the psychosis patients exhibited an altered response to the GABAergic manipulation. Group by drug interactions were noted in the dmPFC, predicted within the MFC as well as several other areas. In line with the focus on affect processing, state negative affect positively correlated with the response to the LRZ challenge in the dmPFC for the patients and comparison subjects. The study represents the first imaging study, of which we are aware, in which a GABAergic manipulation is associated with affect in psychosis, with implications for the functional interpretation of GABAergic systems in psychotic disorders.
Although we have no way of knowing whether or not the patients we scanned also exhibited GABAR abnormalities reported from postmortem samples, the differential response of the psychosis patients to LRZ in the group by drug interactions was consistent with postmortem results. Whereas control subjects showed a reduced BOLD signal after LRZ, the patients showed an increase in BOLD signal in regions with group by drug interactions. Although there are questions about the effect of potentiating GABAR on a macro-level signal such as the fMRI BOLD response, it is possible to advance informed speculation about our results. Postmortem work has identified downregulation of postsynaptic GABAR (predominantly the a-1 subunit) on excitatory pyramidal cells in schizophrenia, the postsynaptic targets of GABAergic and parvalbumin-expressing basket cell interneurons (Lewis et al, 2012; Nakazawa et al, 2012) . Thus, potentiating GABAR should lead to less inhibitory influence on pyramidal cells in psychosis patients compared with the healthy subjects. Another class of parvalbumin þ interneurons, the chandelier cells, synapse on the spike-initiating segment of the axon of pyramidal neurons, and studies have revealed upregulated postsynaptic GABAR (predominately containing the a-2 subunit) associated with these interneurons (Volk et al, 2002) . In contrast to basket cells, chandelier cells appear to depolarize the axon, leading to excitation in rodent studies (Szabadics et al, 2006; Woodruff et al, 2009) . Thus, if the rodent model can be applied to humans, GABAR potentiation would lead to greater excitation of pyramidal cells in schizophrenia via the chandelier cells. Taking these two postmortem GABAR findings together-less inhibition and greater excitationthe combined effect would increase BOLD signal after LRZ challenge, which is what we found. The observed correlations between affect measures and LRZ effect in the dmPFC provide some clues about GABAergic dysfunction. We hypothesized that effects of LRZ would occur in regions involved in affect processing during the task, hence our focus on the MFC. In the dmPFC, a region involved in emotion appraisal and expression (Etkin et al, 2011) , activity during SAL was reduced in the patients, consistent with reduced activity reported in schizophrenia in this region when processing socio-emotional stimuli (Taylor et al, 2012) . The association between LRZ-induced BOLD changes and negative affect appeared across multiple different scales at po0.05 or trend levels: all three measures of self-rated state negative affect for the psychosis subjects and in two for the comparison subjects. The significant relationship in the control group suggests a pathophysiological process that is continuous from health through psychosis. This association-in the unmedicated healthy subjects-cannot be attributed to medication effects, which suggests that medication effects are also not driving the association in the patients. The correlation between reduced anxiety with LRZ and increased dmPFC BOLD signal in patients may seem counter-intuitive if one assumes that reduced GABAR inhibition means less capacity to reduce negative affect. However, it is important to recognize that the LRZ challenge uncovered aberrant activity in a dynamic system, possibly reflecting an imbalance between cortical excitation and inhibition (Lewis et al, 2012) . Individuals with this imbalance may have a greater response to GABAR potentiation because they benefit more from potentiation of the reduced inhibitory function of the system, consistent with the clinical observation that some psychosis patients seek out benzodiazepines. The relationship was not seen with the comparison group, but they had significantly less negative affect overall, thus smaller variance in anxiety change scores. The effect of benzodiazepines on GABAR may not be directly related to negative affect; another mechanism-eg, glutamatergic dysfunction-may be the direct mediator of negative affect. Fully testing these interpretations will require additional research, but broadly speaking, the results are in line with a dimensional construct of negative affect, increasingly recognized as one important component of schizophrenia and psychosis (van Rossum et al, 2011) .
In addition to the effect in the dmPFC, we also found group by drug interactions in the superior frontal gyrus and occipital areas. Similar to the pattern seen in the dmPFC, psychosis subjects showed a reversal or absence of the tendency of LRZ to reduce BOLD signal in control subjects. Some of these areas correspond to regions elicited by emotionally salient stimuli (except for the superior frontal gyrus (Kober et al, 2008) ). The postmortem work has tended to focus on frontal cortical regions, particularly the dorsolateral PFC and the ACC, but similar findings have been noted in the occipital cortex (Hashimoto et al, 2008b) , suggesting that GABAergic abnormalities are more generalized in the schizophrenia cortex. Our results are consistent with this idea of more widespread GABAergic abnormalities.
The only main effects of LRZ appeared in secondary visual cortex and cerebellum, reducing BOLD signal to stimulation. Although the psychosis patients showed significantly less reduction than the comparison subjects in the left mid-occipital gyrus, consistent with postmortem findings described above, the patients also showed signal reduction with LRZ, particularly in right occipital cortex. Reduced BOLD signal in occipital cortex is consistent with inhibitory effects of LRZ on aggregate neuronal activity, as GABAergic mechanisms have been implicated in control of the aggregate BOLD signal in visual cortex (Qin et al, 2012) . Inhibition of occipital cortex has been previously reported after GABAR potentiation (Menzies et al, 2007) . The appearance of main effects of LRZ only in posterior regions may reflect various factors such as differing local populations of GABAR as well as the dynamic conditions of local circuitry engaged in the task with strong occipital stimulation. LRZ, as a non-subtype selective modulator of the GABAR, can have multiple effects on neural function measured with BOLD. Future research with subtype selective agents may provide more information about subunitspecific effects of stimulation, which would be important to differentiate activity, eg, a-1 from a-2 GABAR subunits in psychosis.
Several of our hypotheses were not supported. Contrary to predictions about a valence-specific effect of negative stimuli, we found no valence by group by drug interactions, neither in the dmPFC nor other regions throughout the brain. All of the significant effects were driven by the more robust signal given by contrasts of pictures with the implicit baseline. In retrospect, the lack of significant interactions is not surprising, given that the neutral stimuli were themselves quite salient, with social content that is processed in the MFC (Amodio and Frith, 2006) . Our task was focused on experiencing, not labeling, the stimuli, and imaging studies of emotional experience in schizophrenia have demonstrated relatively few differences from controls in contrast to labeling emotional expressions (Taylor et al, 2012) . Within the MFC, we did not find abnormal activity of the ACC that has been implicated in emotion studies of schizophrenia (Taylor et al, 2012) . Although functionally coupled with the overlaying dmPFC (Kober et al, 2008) , the lack of a strong response component to our task may have been the reason we did not see a signal in the ACC. We also failed to find a significant signal in the aIns, although Figure 3 shows that sub-threshold activity occurred in the region of the right aIns, just outside our a priori search area. Thus, the failure to confirm this hypothesis may represent a Type 2 error.
Several caveats and limitations should be kept in mind. The sample size is small, although the two groups were tightly matched, and the within-subjects design maximized power to detect drug effects. All but one of the 14 patients were taking antipsychotic medications, which, while very unlikely to cause the observed correlations, remain a potential confound in the group by drug effects, even though correlations with antipsychotic dosage were absent. It is worth noting that chronic exposure to haloperidol does not change GABAR transcript expression in monkey cortex (Hashimoto et al, 2008a) . We did not measure LRZ blood levels, although the intravenous infusion paradigm and dosing based on body weight avoided individual differences because of differential absorption rates of orally ingested medications used in other LRZ challenge studies (Menzies et al, 2007) . As sedation is a common side effect of LRZ, the experiment was designed to minimize this potential confound, and the failure of subjects (as a group) to successfully guess when they had the LRZ infusion suggests that we were successful in minimizing subjective effects of LRZ. The viewing task elicited a wide range of response latencies (in contrast to a more controlled cognitive task) that may have reflected some inattentiveness to the low task demands, but behavior differed neither between groups nor with drug infusion, suggesting that poor attention could not explain our main results.
In summary, the results of this study suggest that abnormal GABAergic activity occurs in schizophrenia, involving negative affect on dimension extending into non-ill populations. Although prior work on GABAergic dysfunction focused on the presumed role of these postmortem abnormalities on cognitive function (Lewis et al, 2012; Menzies et al, 2007) , work presented here suggests that negative affect is an alternative process to consider when correlating GABAergic mechanisms with behavior, with implications for designing treatment interventions. 
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